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ABSTRACT
Objective: The association between human immunodeficiency virus (HIV)/AIDS and suicidality is not well understood, partly because of vari-
ability in results. Thismeta-analysis aimed to investigate the predictive value of HIV/acquired immune deficiency syndrome for incident suicidality.
Methods: A literature review was conducted of articles published between January 1, 2010, and October 31, 2021. The following data-
bases were searched: Embase, MEDLINE, CINAHL, Web of Science, and Scopus. The search terms included human immunodeficiency
virus (HIV), suicidal behavior, auto mutilation, and self-injurious behavior. Observational studies were screened following a registered
protocol, and eligible ones were meta-analyzed and followed by meta-regression.
Results: A total of 43 studies were included in this systematic review, and a meta-regression included 170,234 participants. The pooled
prevalence estimates of suicidal ideation, attempted suicide, and deaths by suicide were 22.3%, 9.6%, and 1.7%, respectively. The following
significant risk factors for suicide ideation were found: substance use, depression, low quality of life, low social support, without HIV status
disclosure, living alone, low level of memory problems, family history of suicide, and stage III of HIV. Risk factors for suicide attempts were
depression and family history of suicide. An elevated risk for suicide-related death was found for people living with HIV (PLHIV) who had a
psychiatric disorder and in studies conducted in hospital-based settings (versus national database studies or HIV clinic settings).
Conclusions: The risk of suicidality is high among PLHIV within all six World Health Organization regions during the modern antiretro-
viral therapy era. Assessment of socioeconomic and psychological factors is recommended for further management to prevent suicide
among PLHIV. The present findings are useful for design of intervention protocols and development of clinical practice guidelines
intended to manage the well-being of PLHIV worldwide.
Key words: suicidal behavior, suicidal ideation, suicide attempts, deaths by suicide, people living with HIV.
ART = antiretroviral therapy, CI = confidence interval, HAART =
highly active antiretroviral therapy, HIV = human immunodefi-
ciency virus, PLHIV = people living with HIV, PY = person-years,
WHO = World Health Organization
INTRODUCTION

Suicide is a serious global public health problem. The World
Health Organization (WHO) reported that approximately

800,000 people worldwide die from suicide every year (an average
of one death every 40 seconds) (1). The incidence of suicidal be-
havior of people living with human immunodeficiency virus
(PLHIV) is three times higher than that of the general population
(2). Furthermore, suicide mortality rates among PLHIV have con-
tinued to increase annually from 0.15 per 100 person-years (PY) in
1988 to 2008 to 0.47 per 100 PY in 2011 to 2012, whereas deaths
from suicide have increased threefold (3,4). However, these data
are derived from official registries and death certificate informa-
tion (e.g., the Human Cause of Death Database and records on sui-
cide hospitalizations) and do not include details of risk factors, sui-
cidal ideation, and suicide attempts (4–7). Therefore, these aspects
should be explored using scientific research.
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Studies have found that poor social support, stigma associated
with PLHIV, and associated comorbidities may influence the in-
crease in suicide rates (8–11). A study conducted in Taiwan found
that, because of stigma and a lack of social care or support, suicide
is the second leading cause of death among PLHIV in Taiwan (12).
As such, suicide has become amajor health issue among PLHIVin
the era of antiretroviral therapy (ART). A study conducted in the
pre–highly active ART (pre-HAART; 1988–1995) and HAART
(1996–2008) eras reported that the suicide rate was lower at those
times than in the modern ART era (2005–2014). However, the re-
lationship between antiviral therapy and suicidal behaviors re-
mained unclear in the modern ART era (4,13–17). Despite this,
to our knowledge, no studies have referenced previous studies
al University, Tainan, Taiwan; Department of Nursing, College ofMedicine
Nursing, College of Medicine (Wu, Ko), National Cheng Kung University
heng Kung University, Tainan, Taiwan; and Department of Psychiatry,

Tainan 701, Taiwan. E-mail: nyko@mail.ncku.edu.tw

c. on behalf of the American Psychosomatic Society. This is an open-access
mercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible

hanged in any way or used commercially without permission from the journal.

October 2022

mailto:nyko@mail.ncku.edu.tw
http://creativecommons.org/licenses/by-nc-nd/4.0/


Suicidality Among People Living With HIV
and reported the global prevalence of suicidal behavior and associ-
ated risk factors among PLHIV.

Suicidal behavior is a complicated process with varying de-
grees of severity, from suicidal ideations to suicide attempts and
ultimately death by suicide. Suicidal ideation is defined as thinking
about, considering, or planning suicide, whereas a suicide attempt
is defined as a failed attempt to commit suicide wherein the person
survives (18,19). Death by suicide represents the extreme end of
the spectrum; it is a complex interrelationship between behavior
and suicide attempts that end in death (18,20).

There is a lack of studies evaluating the global suicidal behav-
ior of PLHIV. Some studies in developing countries and settings
have reported and a possibly high prevalence of suicidal behavior
(2,20–22). Some have shown that suicidal ideation is more com-
mon than suicide attempts and suicide, and that the presence of sui-
cidal ideation influences the high risk of suicide attempts and com-
pletion (20,23). Three methods used to commit suicide across
countries/regions, races, social statuses, and risk factors have been
investigated, whereas several primary studies (24–27) focused on
specific at-risk populations (e.g., postpartum women, men who
have sex with men, and prisoners). However, no studies have sys-
tematically included all at-risk populations and risk behaviors, and
no systematic review studies have been conducted using primary
research data from multiple countries.

Therefore, this systematic review andmeta-analysis was conducted
to determine the global prevalence of suicidal ideation, suicide attempts,
and suicides, as well as the associated risk factors among PLHIV.

Objective of This Study
The aim of this study was to estimate the global prevalence and
risk factors associated with suicidal ideation, suicide attempts,
and suicides among PLHIV.

Research Question
What is the global prevalence of, andwhat are the risk factors associated
with, suicidal ideation, suicide attempts, and suicides among PLHIV?
METHODS

Search Strategy
This study came from five databases (Embase, MEDLINE, CINAHL,
Scopus, andWeb of Science) searched for studies on the prevalence of suicidal be-
havior among PLHIV published between January 1, 2010, and October 31, 2021.
The Preferred Reporting Items for Systematic Reviews andMeta-Analyses guide-
lines were followed (28–30). English synonyms such asAIDS, T-lymphotropic vi-
rus, humanT-cell lymphotropic virus, type III humanT-cell leukemia virus, type III
lymphadenopathy-associated virus, LAV-HTLV-III, HTLV-III-LAV, type III infec-
tion, andHTLV III infection were used to search each database.We also used sev-
eral control phrases for theEmtree andMeSHdatabases. ForEmtree, they included
“human immunodeficiency virus,” “human immunodeficiency virus infection,”
“suicidal behavior,” “automutilation,” and “suicide.” For MeSH, they in-
cluded “HIV infections,” “HIV,” and “self-injurious behavior.”We supple-
mented the search results with the Endnote X9 bibliographical database.
Publications that cited the articles identified during the search were manu-
ally screened, as well as the reference lists of relevant articles and previous
systematic reviews to confirm the sensitivity of the search strategy (31).

Eligibility Criteria
The inclusion criteria were as follows: a) the study provided primary data
on the prevalence or incidence of suicidal ideation, suicide attempts, or
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suicides measured using validated assessment tools or coded medical re-
port data within a population-based study; b) the participants were 15 years
or older; c) the participants were diagnosed with human immunodeficiency
virus (HIV)/AIDS; and d) observational studies (including cohort and
cross-sectional studies) published in English, Chinese, or Sinhala, and pub-
lished from 2010 to 2021 (the modern ART era within recent 10-year pub-
lications). The following types of studies were excluded: those in which the
study population did not include PLHIV, and qualitative research and re-
view studies.

Titles and abstracts were independently screened by three researchers
based on the inclusion and exclusion criteria after removing duplicates
using the Endnote X9 bibliographical database. Then, the full text of the se-
lected studies was reviewed by three researchers independently, with any
disagreement resolved by a fourth researcher to avoid selection bias.

Quality Assessment
All eligible studies were assessed for quality of evidence using the Joanna
Briggs Institute Critical Appraisal for Checklist for Prevalence Studies
Scale, which contains nine items and four responses (yes, no, unclear,
and not applicable) (32). Studies with a total score of 8 and higher were
considered to have high-quality evidence and were included in this system-
atic review. Study quality and risk of bias were independently assessed by
three researchers, with any disagreement resolved by a fourth researcher.

Data Extraction
The following data were extracted: names of authors, year of publication,
country, settings, study design, sample size, and participant ethnicity, age,
sex, prevalence of suicidal ideation, suicide attempts, and suicides. Three
authors independently assigned quality scores for the included studies ac-
cording to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines (28), and any disagreements were resolved via
a discussion among all four authors.

Statistical Analysis
Ameta-analysis was conducted to identify statistical outcomes for three se-
lected suicidal behaviors among PLHIV using the eligible studies. The
pooled prevalence of either suicidal ideation, suicide attempt, or suicide
was analyzed using number of events converted to the risk ratio (RR) of
95% confidence interval (CI) and p value and based on a fittedmodel based
on the degree of heterogeneity. The random-effects model or a fixed-effects
model was used based on the heterogeneity results for suicidal behavior
among PLHIV. We transformed the proportions with the Freeman-Tukey
double arcsine method before pooling the data for incident rate of suicide,
and the heterogeneity value was assessed using DerSimonian-Laird estima-
tor by I2, the Cochran Q test, and τ2 for the included studies (33–37). A
value of zero indicated the absence of heterogeneity, 25% indicated no sig-
nificance or low significance, 50% indicated moderate heterogeneity, and
75% indicated significant heterogeneity. In the present study, 75% to
100% indicated significant heterogeneity, where the Q statistic and p value
were used to validate the heterogeneity results. In this meta-analysis,
I2 > 75% and p > .05 indicated statistical significance.

Publication bias was determined using funnel plots, and Q statistic for
Egger’s was used to determine the correlation between the effect estimate
and the variances in the results for suicidal behavior among PLHIV via
Comprehensive Meta-Analysis Software (Biostat, Englewood, New
Jersey) and a visual examination of the funnel plots (38,39). A subgroup
analysis and a meta-regression were performed to investigate potential
sources of heterogeneity. For the meta-regression, we used the pool of ef-
fects size data as a single coverable that was introduced individually into
the models. A simultaneous test was conducted to determine if all coeffi-
cients were zero in the model test. We used a null hypothesis model for
the effect size comparison. Statistical analyses were conducted using Com-
prehensive Meta-Analysis Software version 3.0 (Biostat) (40).
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RESULTS

Study Identification
Searching the five databases resulted in 4199 articles being identi-
fied that were published between January 1, 2010, and October 31,
2021. After removing 843 duplicate articles using the Endnote X9
bibliographical database, the titles and abstracts of 3356 articles
were screened, and 1854 articles met the inclusion criteria. The full
text of each article was read to determine eligibility, and 1784 arti-
cles were excluded for the following reasons: 1166 articles did not
have any relationship to HIV/AIDS, 488 articles did not mention
suicidal behavior among PLHIV, 99 articles did not clearly assess
the outcome variables, and 31 articles were not available in a
full-text format. After the quality assessment, 27 articles were re-
moved because of a low-quality score in the peer review. Thus,
43 articles were included in the systematic review and meta-
regression (Figure 1). Studies with quality scores of 8 and higher
were accepted as high quality (Supplemental Digital Content,
Table S1, http://links.lww.com/PSYMED/A865).

Study Characteristics
The characteristics of the 43 studies included in this work
are shown in Table 1. Studies were conducted in 21 countries
(Argentina, Brazil, Canada, China, Estonia, Ethiopian, France,
Indonesia, Iran, Japan, Kazakhstan, Korea, Lesotho, Nigeria,
South Africa, Spain, Switzerland, Taiwan, Tanzania, Uganda,
and the United States). Of all the included studies, seven were con-
ducted in China (8,20,26,41,43,52,54), five were conducted in
South Africa (11,24,25,45,63), four were conducted in Ethiopia
(42,44,47,50), four were conducted in the United States
(23,31,51,60), three were conducted in Nigeria (9,58,59), and
two were conducted in Switzerland (4,6), France (33,57),
Canada (3,13), and Brazil (10,64) Single studies were conducted
in each of the other countries. Regarding the study design, 33 were
cross-sectional studies, 9 were cohort studies, and 1 was a retro-
spective study. In terms of the study setting, 18 studies were con-
ducted in a hospital, another 19 studies had participants recruited
from HIV clinics/community centers, and 6 studies used national
data from a database. The studies were published between 2010
and 2021, with 32 studies published in the past 5 years (2015
and later) and the remaining 11 studies published before 2015
(Table 1).

Participant Characteristics
The total number of participants within the 43 studies was 170,234 in-
dividuals; 114,335weremale and 33,538were female. Also, 26 studies
includedboth sex (2,4,6,8–11,13,20,24,26,41–46,48,51,54,55,58,60,63,65),
2 (26,63) had onlymale participants, 4 studies (24,25,45,65) had only fe-
male participants, and 13 studies (3,5,7,23,31,33,47,49,56,59,61,62,64)
did not mention participant sex. The participant age range in 10
studies (2,8,20,33,41,44,46,47,49,65) was 20 to 55 years, and 27
studies (3–7,11,13,23–26,31,43,45,48,50,52,53,55–63) did not
mention participant age.

In terms of ethnicity, three studies conducted in the United
States (23,31,51) included Black, White, Hispanic, and other par-
ticipants. Badiee et al. (31) included Black, Hispanic, White, and
other as the ethnicities, and the two other studies used one ethnic
group for their study population based on popularity norms. One
Psychosomatic Medicine, V 84 • 924-939 926
study from the United States (51) and Brazil (64) also mentioned
two ethic groups (Black and White).

The studies were conducted in all the WHO regions: Eighteen
studies were conducted in the African Region (11,26,49–55,59–
61,67,71,72,74). Seven studies were conducted in the European
Region (4,6,7,13,33,57,65). Eight studies were conducted in the
region of the Americas (3,10,23,31,51,55,60,64). Ten studies were
conducted in the Western Pacific region (5,8,20,26,41,43,52,54,56,62).
One study was conducted in each of the Eastern Mediterranean region
(53) and Southeast Asian region (48).

In terms of suicidal behavior among PLHIV, 14 studies
(2,11,31,43,44,47,50,52,55,56,58,59,61,62) assessed both suicidal
ideation and suicide attempts, 33 studies (2,8–11,20,23–26,31,33,42–
45,47–56,58,59,61–65) measured only the prevalence of suicidal
ideation, 17 studies (2,11,31,43,44,46,47,50,52,55–62) measured
the prevalence of suicide attempts, 8 studies (3–7,13,41,57) mea-
sured the incidence of death by suicide, and 1 study (57) focused
on suicide attempts and suicides.

Prevalence and Incidence of Suicidal Behavior Among
PLHIV

Prevalence of Suicidal Ideations
Within 16 countries (theArgentina, Brazil, China, Estonia, Ethiopia,
France, Iran, Indonesia, Korea, Kazakhstan, Nigeria, South Africa,
Tanzania, Taiwan, the United States, and Uganda), 33 studies ana-
lyzed the prevalence of suicidal ideations among PLHIV. Suicidal
ideation events were reported in 4221 of 24,939 participants, and
nine studies in the Western Pacific region showed the highest rates
of suicidal ideation events (Table 1; Supplemental Digital Content
Table S2, http://links.lww.com/PSYMED/A865). After conducting
ameta-analysis, we found that the pooled prevalence of suicidal ide-
ation among PLHIV was 22.3% (95% CI = 17.3%–28.2%,
p = .001) with a high level of heterogeneity within the 33 studies
(I2 = 98.69, Q = 2450.617, τ2 = 0.911, p < .001; Figure 2).

Prevalence of Suicide Attempts
A total of 17 studies conducted in 16 countries (the Argentina,
Brazil, China, Estonia, Ethiopia, France, Iran, Indonesia, Korea,
Kazakhstan, Nigeria, Tanzania, Taiwan, the United States, South
Africa, and Uganda) reported the prevalence of suicide attempts
(2,11,31,43,44,46,47,50,52,55–62). There were 1035 of 9149 par-
ticipants in this category, and studies conducted in the region of
the Americas countries showed the highest attempted suicide rates
(Table 1; Supplemental Digital Content Table S3, http://links.lww.
com/PSYMED/A865). The meta-analysis identified the pooled
prevalence of suicide attempts among PLHIV as 9.6% (95% CI =
6.3%–14.6%, p = .001), with high heterogeneity across the 17 stud-
ies (I2 = 97.68, Q = 692.458, τ2 = 0.965, and p < .001; Figure 3).

Prevalence and Incidence of Suicides
Eight studies conducted in six countries (Canada, China, France,
Japan, Switzerland, and Spain) reported the prevalence of suicides.
There were 2780 of 144,723 participants included in this category,
and studies in European countries showed the highest suicide rates
(Table 1; Supplemental Digital Content Table S4, http://links.lww.
com/PSYMED/A865). Among the included studies, four reported
that 635 of 51,060 participants from four countries (Canada, France,
Japan, Switzerland) had suicide events (3–6,13,57), and studies in
October 2022
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FIGURE 1. PRISMA flow diagram of the included studies. PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-
Analyses; JBI = Joanna Briggs Institute; HIV = human immunodeficiency virus.
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FIGURE 2. Prevalence rate of suicidal ideations among PLHIV. Total (95% CI) = 33, ER = 0.22 (0.17–0.28), p = .000, events = 4221/
24,939. Heterogeneity = random model, Q = 2450.617, p < .001, I2 = 98.69, τ2 0.911. PLHIV = people living with HIV; CI =
confidence interval; ER = event rate.

Suicidality Among People Living With HIV
European countries showed the highest suicide rates (Table 1;
Supplemental Digital Content Table S4, http://links.lww.com/
PSYMED/A865). According to the meta-analysis results, the
pooled prevalence of suicide among PLHIV was 1.7% (95%
CI = 1.0%–2.8%, p < .001), with heterogeneity across the eight
studies (I2 = 98.86%, Q = 67.365, τ2 = 0.756, p < .001;
Figure 4). The pooled incidence rate calculated using PY for
six studies was 0.35% (95% CI = 0.18%–0.53%, p < .001) per
FIGURE 3. Prevalence rate of suicide attempts among people living
events = 1035/9149. Heterogeneity = random model, Q = 692.458, p

Psychosomatic Medicine, V 84 • 924-939 931
100 PY with significant heterogeneity (I2 = 97.07%, Q = 170.953,
τ2 = 0.215, p < .001; Figure 5).

Meta-regression Analysis to Identify Factors Affecting
Heterogeneity
Based on the meta-analysis results, we identified significant hetero-
geneity for all the outcome variables. A meta-regression analysis
was then conducted to identify factors affecting heterogeneity and
with HIV. Total (95% CI) = 17, ER = 0.09 (0.06–0.14) p = .000,
< .001, I2 = 97.68, τ2 0.965. CI = confidence interval.
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FIGURE 4. Prevalence rate of suicides among people living with HIV. Total (95% CI) = 8, ER = 0.01 (0.01–0.02), p = .000, events =
2780/144,723. Heterogeneity = random model, Q = 617.365, p < .001, I2 = 98.86, τ2 0.756. CI = confidence interval.

SYSTEMATIC REVIEW/META-ANALYSIS
the drivers within the subgroups. The meta-regression model in-
cluded the following risk factors for the three suicidal behaviors of
ideation, attempt, and suicide: sex, age, sexual orientation, marital
status, education level, employment status, monthly income, status
of HAARTexposure, substance use, alcohol abuse, drug abuse, ever
use of tobacco, psychiatric disorder, opportunistic infections, de-
pression, anxiety, CD4+ count (in cells per cubic millimeter), viral
load, viral copies per milliliter, HIV-related clinical symptoms, qual-
ity of life, social support, HIV status disclosure, living alone, resi-
dence, having children, high level of internalized stigma, memory
problems, family history of suicide, duration since known to have
HIV, and country. Also included were results on suicidal behavior
among PLHIV for statistical model 1, random effects, z distribution,
and the log odds ratio. The model test was a simultaneous test to
confirm that all coefficients (excluding the intercept) were zero
(Q = 31.98, df = 4, p = .00), and the goodness of fit with unexplained
variance was zero (Q = 3.22, df = 4, p = .5224).

The following risk factors were identified as having a signifi-
cant relationship with suicidal behavior among PLHIV: exposure
of antiviral therapy during follow-up of patients in the HAART
era (1996–2005; R = 2.57, 95% CI = 0.28–4.86, p = .0273) and
FIGURE 5. Incidence rate of suicides among people living with HIV. T
person-years. Heterogeneity = random model, Q = 170.953, p < .001,

Psychosomatic Medicine, V 84 • 924-939 932
the modern ART era (2005–2014; R = 3.03, 95% CI = 0.93–
5.12, p = .0046), patients with no treatments (R = 2.92, 95% CI
= 0.69–5.15, p = .0103), substance use (R = 1.01, 95% CI =
0.15–1.87, p = .020), depression (R = 1.72, 95% CI = 0.42–3.01,
p = .009), low quality of life (R = 0.90, 95% CI = 0.17–1.63,
p = .015), without HIV status disclosure (R = 1.12, 95% CI =
0.45–1.79, p = .001), living alone (R = 0.71, 95% CI = 0.17–
1.25, p = .009), without memory problems (R = 1.36, 95% CI =
0.65–2.07, p = .001), family history of suicide (R = 1.15, 95%
CI = 0.16–2.06, p = .020), stage III of HIV (R = 1.62, 95% CI =
0.24–3.00, p = .021), region of the Americas (R = 1.53, 95%
CI = 0.03–3.03, p = .044), African region (R = 1.77, 95% CI =
0.45–3.08, p = .008), Western Pacific region (R = 1.69, 95%
CI = 0.26–3.12, p = .020), hospital setting (R = 3.02, 95% CI =
2.20–3.83, p = .001), and clinic setting (R = 2.91, 95% CI =
2.10–3.72, p = .001; Table 2).

Risk Factors for Suicidal Ideation
Themeta-analysis and meta-regression results showed that the fol-
lowing were risk factors for suicidal ideation among PLHIV: sub-
stance use (R = 1.16, 95% CI = 0.01–2.33, p = .048), depression
otal (95% CI) = 6, IR = 0.35 (0.09–0.01), p < .001, events = 2.303
I2 = 97.07, τ2 0.215. CI = confidence interval; IR = incident rate.
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TABLE 2. Meta-analysis and Meta-regression According to Subgroup Used to Identify Factors Affecting Heterogeneity Within the
Selected Studies

Variable

Meta-analysis Meta-regression

No.
studies Sample

Prevalence (95% CI),
% p I2 Coefficient

Standard
Error

95% Confidence
Interval p

Sex 25 147,873 12.8 (8.3–19.4) <.001 99.56

Female 23 33,538 13.9 (7.5–24.5) <.001 99.32 Reference

Male 21 114,335 11.7 (6.1–21.4) <.001 99.64 −0.199 0.508 −1.19 to 0.79 .696

Age, y 16 107,341 19.9 (13.7–28.1) <.001 97.77

≥65 6 57,717 10.6 (4.7–22.3) <.001 98.28 Reference

≥45–64 12 23,748 11.6 (6.2–20.7) <.001 98.55 0.244 0.626 −0.98 to 1.47 .696

25–44 16 17,878 17.0 (10.7–26.1) <.001 98.64 0.693 0.602 −0.48 to 1.87 .249

15–24 11 7998 16.7 (7.9–31.9) <.001 97.37 0.670 0.641 −0.58 to 1.92 .296

Sexual orientation 12 135,743 11.7 (7.5–17.8) <.001 99.35

Heterosexual 12 95,325 11.6 (4.3–27.7) <.001 99.62 Reference

Homosexual 12 25,975 10.8 (5.5–20.3) <.001 98.99 −0.060 0.676 −1.38 to 1.26 .928

Bisexual/undecided 10 14,443 13.1 (5.3–28.9) <.001 98.98 0.149 0.708 −1.23 to 1.53 .833

Marital status 24 101,012 25.0 (21.3–29.0) <.001 99.24

Marriage 21 47,196 21.0 (10.6–37.2) <.001 99.25 Reference

Unmarried 24 20,531 26.6 (16.3–40.4) <.001 99.02 0.317 0.531 −0.72 to 1.35 .550

Separated/divorced/
widowed

16 33,285 23.6 (10.4–45.3) <.001 99.25 0.152 0.589 −1.00 to 1.30 .795

Education level 25 112,488 17.0 (12.5–22.8) <.001 99.16

University or higher 19 17,233 16.2 (8.8–27.9) <.001 98.98 Reference

Junior college 20 34,347 16.4 (9.0–27.9) <.001 98.98 0.016 0.522 −1.01 to 1.03 .976

High school or lower 25 60,908 18.2 (10.1–30.5) <.001 99.28 0.141 0.496 −0.83 to 1.11 .775

Employment status 19 109,090 18.9 (12.3–27.9) <.001 99.50

Employment 19 77,681 15.9 (8.6–27.6) <.001 99.36 Reference

Unemployment 19 31,409 22.3 (11.8–38.2) <.001 99.49 0.415 0.530 −0.62 to 1.45 .433

Monthly income 9 2828 28.4 (26.9–30.0) <.001 74.62

High income 5 823 22.6 (16.4–30.3) .002 76.06 Reference

Medium income 7 1108 26.5 (20.9–32.9) <.001 79.00 0.198 0.233 −0.25 to 0.65 .394

Low income 9 1488 29.2 (26.9–31.6) <.001 70.81 0.437 0.223 −0.01 to 0.87 .051

Exposure of antiviral therapy
during follow-up

43 170,234 14.1 (9.3–20.9) <.001 99.65

Pre-HAART 2 35,411 1.0 (0.9–1.1) <.001 0.00 Reference

HAART 7 14,610 11.7 (3.9–30.1) <.001 99.48 2.576 1.167 0.28 to 4.86 .027

Modern ART eras 25 23,638 17.3 (12.2–24.1) <.001 98.92 3.031 1.069 0.93 to 5.12 .005

No treatments 9 96,575 15.6 (4.5–42.0) <.001 99.81 2.922 1.138 0.69 to 5.15 .010

Substance use 4 1109 30.1 (19.1–44.2) <.001 94.35

No substance 4 584 20.6 (14.0–29.2) .003 78.35 Reference

Substance 4 525 41.8 (25.9–59.6) <.001 91.04 1.018 0.438 0.15 to 1.87 .020

Alcohol abuse 12 14,487 24.6 (15.5–36.7) <.001 99.08

No alcohol abuse 12 13,201 19.4 (9.3–36.1) .008 99.50 Reference

Alcohol abuse 12 1286 31.0 (20.2–44.3) <.001 94.65 0.618 0.589 −0.53 to 1.77 .294

Drug abuse 9 14,938 14.7 (9.0–23.1) <.001 98.03

No drug abuse 9 12,543 10.4 (5.3–19.3) <.001 98.38 Reference

Drug abuse 9 2395 20.7 (10.0–38.0) <.001 96.80 0.808 0.553 −0.27 to 1.89 .144

Ever use of tobacco 2 721 15.4 (9.4–24.4) <.001 75.97

No use of tobacco 2 688 11.7 (6.9–19.1) <.001 83.58 Reference

Ever use of tobacco 2 33 27.4 (14.9–44.9) .013 0.00 1.035 0.534 −0.01 to 2.08 .053

Continued on next page
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TABLE 2. (Continued)

Variable

Meta-analysis Meta-regression

No.
studies Sample

Prevalence (95% CI),
% p I2 Coefficient

Standard
Error

95% Confidence
Interval p

Psychiatric 5 42,698 6.3 (3.0–12.7) <.001 98.83

No psychiatric 5 34,728 3.5 (1.2–9.8) <.001 99.27 Reference

Psychiatric 5 7970 11.8 (2.8–38.9) <.001 98.11 1.277 0.860 −0.40 to 2.96 .138

Opportunistic infections 2 481 19.4 (8.6–38.2) .003 89.05

No opportunistic infections 2 419 12.1 (4.3–29.4) .004 88.13 Reference

Opportunistic infections 2 62 30.7 (20.5–43.2) .783 0.00 1.189 0.666 −0.11 to 2.49 .075

Depression 9 9842 18.3 (10.2–30.6) <.001 98.68

No depression 9 4125 8.6 (4.1–17.1) <.001 97.27 Reference

Depression 9 5717 34.5 (16.4–58.6) .204 98.95 1.720 0.661 0.42 to 3.01 .009

Anxiety 5 7579 21.0 (9.1–41.2) .007 98.78

No anxiety 4 5809 12.3 (3.3–36.3) .006 98.81 Reference

Anxiety 5 1770 30.8 (9.9–64.2) .255 98.51 1.152 1.012 −0.83 to 3.13 .255

CD4+ cell count, cells/mm3 11 13,019 18.9 (12.9–27.0) <.001 97.99

>500 11 7702 15.7 (8.7–26.5) <.001 98.02 Reference

≤500 11 5317 22.7 (13.3–35.9) <.001 97.89 0.457 0.473 −0.47 to 1.38 .334

Viral load, copies/ml 4 7696 13.9 (5.8–29.8) <.001 98.77

Undetectable 4 4628 14.2 (3.3–44.9) <.001 98.95 Reference

Detectable 4 3068 13.5 (3.3–41.6) <.001 98.83 −0.058 1.121 −2.15 to 2.13 .958

HIV-related clinical symptom 3 1085 28.9 (18.0–42.8) .004 93.79

With HIV-related clinical
symptom

3 456 35.7 (31.4–40.2) <.001 62.86 Reference

Without HIV-related clinical
symptom

3 629 24.2 (11.3–44.6) .015 92.31 0.580 0.459 −0.32 to 1.48 .207

Quality of life 2 852 20.6 (11.4–34.5) <.001 93.30

High quality of life 2 519 13.7 (11.0–17.0) <.001 66.12 Reference

Low quality of life 2 333 32.8 (27.9–38.0) <.001 0.00 1.116 0.254 0.61 to 1.61 <.001

Social support 8 3407 15.6 (11.2–21.5) <.001 93.61

High social support 8 1869 10.6 (6.9–16.0) <.001 89.87 Reference

Low social support 8 1538 22.6 (14.4–33.6) <.001 94.06 0.906 0.373 0.17 to 1.63 .015

HIV status disclosure 4 1461 17.1 (10.5–26.6) <.001 92.59

With HIV status disclosure 4 1045 11.0 (7.0–17.0) <.001 84.10 Reference

WithoutHIV status disclosure 4 416 31.2 (26.9–35.9) <.001 43.05 1.125 0.340 0.45 to 1.79 <.001

Living alone 6 2030 27.0 (20.9–34.0) <.001 89.52

Not living alone 6 1425 20.9 (15.9–27.0) <.001 83.58 Reference

Living alone 6 605 35.1 (25.6–45.9) .007 83.19 0.718 0.276 0.17 to 1.25 <.001

Residence 8 6251 13.4 (6.8–24.7) <.001 98.19

Urban 7 5177 13.6 (4.3–35.4) <.001 99.02 Reference

Rural 8 1074 15.5 (8.9–25.7) <.001 91.29 –0.025 0.765 –1.52.1.47 .973

Having children 5 2560 39.1 (37.2–41.0) <.001 75.65

No children 4 996 35.5 (27.7–44.3) <.001 85.69 Reference

Having children 5 1564 40.4 (38.0–42.9) .017 53.69 0.233 0.180 −0.12 to 0.58 .197

High level of internalized stigma 3 1045 23.0 (13.6–36.2) <.001 94.02

No internalized stigma 3 619 17.7 (9.2–31.3) <.001 91.33 Reference

High internalized stigma 3 426 29.5 (11.8–56.8) .135 95.49 0.674 0.684 −0.66 to 2.01 .324

Memory problems 2 852 22.1 (11.3–38.6) <.001 94.59

Memory problems 2 525 12.5 (7.30–20.5) .025 80.16 Reference

Continued on next page
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TABLE 2. (Continued)

Variable

Meta-analysis Meta-regression

No.
studies Sample

Prevalence (95% CI),
% p I2 Coefficient

Standard
Error

95% Confidence
Interval p

Without memory problems 2 327 34.3 (29.30–39.6) .344 0.00 1.364 0.363 0.65 to 2.07 <.001

Family history of suicide 2 738 25.9 (16.1–38.8) <.001 88.60

Not family history of suicide 2 588 17.4 (11.5–25.4) <.001 79.97 Reference

Family history of suicide 2 150 42.9 (17.8–72.2) .651 78.27 1.115 0.482 0.16 to 2.06 .021

Duration since known to have
HIV

9 95,233 14.2 (6.9–27.0) <.001 99.52

>1 y 9 22,585 15.3 (4.7–39.9) <.001 99.60 Reference

≤1 y 6 72,648 12.5 (3.6–35.3) <.001 96.33 0.234 1.048 –1.81 to 2.28 .823

Stage of HIV 2 807 20.3 (11.9–32.5) <.001 90.11

Stage I 2 489 11.4 (3.9–29.1) <.001 93.55 Reference

Stage II 2 134 23.5 (16.9–31.7) .055 72.77 0.592 0.721 –0.82 to 2.00 .411

Stage III 2 103 39.8 (30.8–49.5) .947 0.00 1.625 1.705 0.24 to 3.00 .021

Stage IV 2 81 17.3 (10.5–27.1) 1.000 0.00 0.478 0.864 –1.21 to 2.17 .580

WHO region 43 72,872 14.1 (9.3–20.9) <.001 99.65
European region 7 44,433 3.8 (1.2–11.0) <.001 99.56 Reference

Region of the Americas 8 18,327 15.5 (6.6–32.3) <.001 99.43 1.536 0.765 0.03 to 3.03 .045

Southeast Asian region 1 86 23.3 (15.5–33.3) 1.000 0.00 2.035 1.595 –1.09 to 5.16 .202

African region 16 8571 19.1 (13.9–25.5) <.001 97.93 1.774 0.670 0.45 to 3.08 .008

Eastern
Mediterranean region

1 351 15.4 (12.0–19.5) 1.000 0.00 1.524 1.581 –1.57 to 4.62 .335

Western Pacific region 10 98,466 17.7 (5.9–42.4) <.001 98.80 1.695 0.729 0.26 to 3.12 .020

Settings 43 170,234 14.1 (9.3–20.9) <.001 99.65

Database 6 141,577 1.3 (0.9–2.0) <.001 97.95 Reference

Hospital 18 14,062 20.9 (15.1–28.2) <.001 98.51 3.020 0.417 2.20 to 3.83 <.001

Clinics 19 14,595 19.2 (19.2–12.6) <.001 98.82 2.912 0.414 2.10 to 3.72 <.001

Sample size 43 170,234 14.1 (9.3–20.9) <.001 99.65

>500 21 163,800 7.5 (4.0–13.6) <.001 99.76 Reference

≤500 22 6434 24.5 (19.8–29.9) <.001 95.30 1.108 0.441 0.24 to 1.97 .001

Publication years 43 170,234 14.1 (9.3–20.9) <.001 99.65

>2015 21 144,671 15.5 (9.4–24.3) <.001 99.69 Reference

≤2015 22 25,563 10.7 (4.4–23.9) <.001 99.51 −0.424 0.568 −1.53 to 0.68 .455

CI = confidence interval; HAART = highly active antiretroviral therapy; ART = antiretroviral therapy; HIV = human immunodeficiency virus; CD4 = cluster of differentiation 4;
WHO = World Health Organization.

Boldface indicates statistical significance (p < .001).
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(R = 1.72, 95% CI = 0.42–3.01, p = .009), low quality of life
(R = 1.11, 95% CI = 0.61–1.61, p = .001), low social support
(R = 0.90, 95% CI = 0.17–1.63, p = .015), without HIV status dis-
closure (R = 1.12, 95% CI = 0.45–1.79, p = .001), living alone
(R = 0.71, 95% CI = 0.17–1.25, p = .009), without memory prob-
lems (R = 1.36, 95% CI = 0.65–2.07, p = .001), family history of
suicide (R = 1.11, 95% CI = 0.16–2.06, p = .020), and stage III of
HIV (R = 1.62, 95% CI = 0.24–3.00, p = .021; Supplemental Dig-
ital Content Table S2, http://links.lww.com/PSYMED/A865).
Risk Factors for Suicide Attempts
The risk factors for suicide attempts were analyzed as a subgroup
during the meta-analysis, and a meta-regression was conducted to
Psychosomatic Medicine, V 84 • 924-939 935
determine the factors affecting heterogeneity. The following risk
factors were found to be the most significant: depression (RR =
1.72, 95% CI = 0.70–2.74, p = .001) and family history of suicide
(RR = 1.11, 95% CI = 0.16–2.06, p = .021; Supplemental Digital
Content Table S3, http://links.lww.com/PSYMED/A865).
Risk Factors for Suicide
The risk factors for death of suicide were analyzed as a subgroup
during the meta-analysis, and a meta-regression was conducted
to identify factors affecting heterogeneity. However, only a few
studies were included this subgroup. Psychiatric disorder (RR =
1.71, 95% CI = 0.12–3.31, p = .034) and hospital setting (RR =
1.11, 95% CI = 0.03–2.19, p = .042) were found to be significant
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risk factors for suicide in PLHIV (Supplemental Digital Content
Table S4, http://links.lww.com/PSYMED/A865).

Publication Bias
Publication biaswas analyzed using a funnel plot and the Egger test on
suicidal behavior among PLHIV for the 43 studies. However, the fun-
nel plot did not show evidence of asymmetry, and there was a minor
probability of publication bias. Statistically, possible publication bias
was observed based on Egger test results (Q = 12314.991, p < .001,
I2 = 99.66%; Figure 6) because of the diversity of the sample sizes
and the length of the publication time frame (10 years) for the studies.

DISCUSSION
A total of 43 studies were conducted across six WHO regions
(African region, region of the Americas, Southeast Asian region, Eu-
ropean region, EasternMediterranean region, and theWestern Pacific
region) from 2010 to 2021. Thirty-two of the 43 studies were con-
ducted in the past 5 years. Furthermore, the pooled prevalence of
suicidality, the risk factors, and their effects on heterogeneity identi-
fied in this study provide scientific evidence for various stakeholders.

According to this study’s findings, the prevalence of suicidal
ideation among PLHIV within the included studies was 22.3%.
This result was consistent to that obtained in a recent systematic re-
view and meta-analysis based on studies in Africa on persons with
HIV/AIDS that reported the prevalence of suicidal ideation as
21.7% (66) and 22.8% according to a study conducted by Pelton
et al. (16). However, the results of the present study were lower
than those of a meta-analysis that showed that approximately
19.6% of young people with HIV/AIDS had lifetime suicidal ide-
ation and that the global prevalence of suicidal ideation was
24.38% during the study period (67). Our study also indicated a
higher incidence of suicide than in studies conducted in the European
region and a lower prevalence of suicidal ideation (17.6%) (33,65)
because of the labeling that increases negative perceptions of
PLHIV, which may become widespread in society and lead to so-
cial problems for PLHIV (68,69). Because of this, they experience
social isolation, employment difficulties, and economic distress.
Because of all the criticism and public rejection, they begin to ex-
hibit suicidal behavior (69,70).

The prevalence of suicidal ideation among PLHIVwith depression
in the included studies was 36.4% (2,8,10,26,42,44,47,50,51,58).
FIGURE 6. Funnel plots describing publication bias bases on suicidal

Psychosomatic Medicine, V 84 • 924-939 936
People with HIVand depression were found to have a higher sui-
cidal ideation and attempt risk. Worldwide, most suicides occur in
the young population. In addition, most people who die by suicide
have a mental or emotional disorder, and the most common under-
lying disorder is depression (71,72). In this study, it was found that
the significant risk factors for suicide among PLHIV included sub-
stance use (6,73–76), low quality of life (8,9,53), low social sup-
port (8–11,42,44,47,50), HIV status disclosure (8,9,42,49), living
alone (8,20,26,47,48,50), a lack of memory problems (8,9), family
history of suicide (47,50), and living in a rural area (42–44,47,50).

This review identified that the pooled prevalence of suicide at-
tempts among PLHIV was 9.6% across 17 studies, which was a
higher rate than that reported in a systematic review conducted
inAfrica (66). The reason for the discrepancy is that the participant
pool of our study represented the diverse global population. The
prevalence of suicide attempts and risk factors in an African pop-
ulation were correlated with psychiatric disorders, partner relation-
ship problems, poor social support, fear of disclosure and stigma-
tization, socioeconomic pressures, cognitive deficits (problems
with cognitive flexibility, concentration, and memory), internal-
ized stigma, perceptions of poor health, physical pain, increased
pain due to illness, a new HIV diagnosis, highly negative coping
styles (66), and without HIV status disclosure (8,9,42,49). How-
ever, this review showed a significant relationship with depression
(2,8,10,26,42,44,47,50,51), a CD4+ cell count less than 500 cells/
mm3 (8,10,20,33,44,48,50,51,54,58,60), and a family history of
suicide (47,50). Also, we found a negative coefficient for the sub-
groups of male sex, junior college education level, HAART expo-
sure due to well-developed awareness programs, and treatment
such as HAART for PLHIV (18,22).

The total suicide prevalence (1.7%) and rate (0.3 per 100 PY)
found in this study for PLHIV are higher than the suicide rate re-
ported by the Global Health Observatory for the general popula-
tion in 2016 (0.1 per 100 PY) (77). Suicidal behavior among
PLHIV was associated with significantly lower overall scores
and domain scores on the World Health Organization Quality of
Life (8,9,58). The relationship between suicide and living alone
was found to be high (8,20,26,47,48,50). We found that getting
no treatment also highly influences the risk of suicidality, but it
is difficult to determine if the statement of “no treatment” is related
to medical compliance or not within the included studies in this
behavior among PLHIV. PLHIV = people living with HIV.
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review. However, ART is a treatment that can indeed reduce the
mortality of HIV/AIDS patients (7). High medical compliance
can help the medical team to find the risk of the suicide more easily
and applying early intervention.

This study has several strengths. First, the diversity of the se-
lected studies is a strength; studies fromAllWHO regions were in-
cluded as well as different population and ethnicities. Previous
studies have mostly focused on a single country and one popula-
tion group (5,51,54,64,78,79). We recommend that studies include
more countries in Southeast Asia (e.g., India, Sri Lanka, and
Nepal). Second, studies included in this review were published
in the previous 11 years (2010–2021). Studies were conducted
during the modern ART era, but they have included cohort data
for analysis like the pre-HAART era, the HAART era, and the
modern ARTera. According to our findings, the risk of suicidality
in the modern ARTera is significantly higher than the pre-HAART
era. However, risk of suicidality needs to be tracked as a long-term
observation in the modern ATR era separately to see the difference
in eras of antiviral therapy. Also, our included suicide-related stud-
ies in this review are cross-sectional studies. Furthermore, a long-
term observational study or database analysis is recommended for
future studies (16,42,43). Third, we assessed the pooled preva-
lence of suicidal behaviors, including suicidal ideation, suicide at-
tempts, and suicides, as well as risk factors associated with each
behavior for PLHIV. Therefore, our findings may motivate actions
toward prevention of suicidal behavior among PLHIVat the global
level by presenting these review data as an essential resource for
investigating the epidemiological findings on suicidal behavior
among the PLHIV population systematically reviewed in this study.
The findings of this study may also serve as a reference for future
research and clinical guidelines or protocols.

However, the present study has several limitations worth
considering. First, most of the included studies were a cross-
sectional design, which made it difficult to determine long-term
causal relationships between risk factors and suicidal behavior.
Second, comparing data between countries was difficult because
of social, cultural, and environmental differences in ethnicity and
sex. In most of the included studies, the male population was three
times larger than the female population. Another limitation was the
diverse sample and effect sizes, because the large samplemay have
influenced the p value of each study (it was always significant) and
its normal statistical concept (3–6,33,51). However, these limita-
tions may not have affected the study findings if we had been able
to include more studies. Future studies should consider more
long-term follow-up studies or database analyses rather than
single-center studies. We recommend that future studies focus on
countries in Southeast Asia, such as India, Sri Lanka, and Nepal,
because of the limited research conducted in this region.

CONCLUSIONS
The findings suggest that PLHIV have higher suicidality rates in
the six WHO regions than the general population in the modern
ART era. The following are significant risk factors for suicide ide-
ation: substance use, depression, low quality of life, low social
support, without HIV status disclosure, living alone, without mem-
ory problems, family history of suicide, and stage III of HIV. Risk
factors for suicide attempt are depression, and family history of
suicide. Psychiatric disorder and hospital setting were found to
be significant risk factors for suicide in PLHIV.
Psychosomatic Medicine, V 84 • 924-939 937
This study provides scientific evidence to support clinical prac-
tice and the design of protocols to prevent suicidal behaviors in
and manage the well-being of PLHIV worldwide. It is also a refer-
ence for future researchers who plan to examine suicidal behavior
and the risk factors among diverse populations. We recommend
that future studies focus on Southeast Asia, people living with
low quality of life, and women in developing countries.
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